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ABSTRACT
Background: The present study characterizes the population of women residing in the state of Georgia who did not receive
prenatal care before giving birth to a live infant. The association between mother’s place of residence (rural/non-rural) and
preterm delivery was also examined.
Methods: This study examined data obtained from the Georgia Department of Public Health which includes data for 7,062
mothers who did not receive prenatal care before giving birth to a live infant in Georgia in the years 2015 and 2016. Data on the
resulting births was also studied. Descriptive analyses of the following variables were used to characterize mothers not receiving
prenatal care: mother’s age, race/ethnicity, education level, and county of residence in Georgia. Multivariable logistic regression
examined the association between rural and non-rural residence in Georgia and the outcome of preterm birth, controlling for age,
race, and education level
Results: From 2015 to 2016 there were a total of 261,273 live births in Georgia, of which 2.91% of births were from mothers who
received no prenatal care. Of these infants, 21.53% were born preterm, 12.12% were born low birthweight and 5.34% were born
very low birthweight. There was no statistically significant difference observed for preterm births between rural and non-rural
mothers who did not receive prenatal care (p= 0.0873).
Conclusions: Continued monitoring of Georgia women not receiving prenatal care is needed. The findings from this study can
assist the state of Georgia in tailoring healthcare outreach efforts and in formulating population-specific intervention strategies
that aim to improve access and allocation of prenatal care resources throughout the state of Georgia.
Keywords: prenatal care, rural healthcare, preterm birth, maternal and child health, women’s health
INTRODUCTION
Prenatal care is important for the developing fetus and
mother, because it encompasses the detection, treatment,
and prevention of adverse maternal, fetal, and infant
outcomes. Prenatal care also serves as an entry point for
physicians to identify and intervene to address risks such as
psychosocial stress, detrimental health behaviors such as
substance abuse, and adverse socioeconomic conditions
(American Academy of Pediatrics Committee on Fetus and
Newborn, 2012; Dahlem et al., 2015; Yan, 2017). Due to its
many benefits, delaying prenatal care can cause gaps in the
information system, and more importantly, in cases of
preexisting conditions, or complications, mothers do not get
the care they need during pregnancy (Shahin et al., 2020).
A significant amount of research exists that documents
factors that act as barriers to receiving prenatal care at the
national level (Feijen-de Jong et al., 2012; Alexis Gadson et
al., 2017; Lennon et al., 2015; Phillippi, 2009). This body of
research identifies these barriers to care as: negative
attitudes toward the pregnancy (unplanned pregnancy,

consideration of abortion, and unhappiness about the
pregnancy), negative attitudes toward prenatal care (going
to the emergency room when problems occur, receiving
advice about pregnancy from family and friends), and
psychosocial stress (stress, depression, and personal
problems) (Mazul et al., 2017). These national studies also
report that women with illicit drug use, who are younger
than 20 years of age, who have had five or more births, and
who have less education are populations most at-risk for
receiving inadequate levels of prenatal care or none at all
(Ayoola et al., 2010; Feijen-de Jong et al., 2012; M. I.
Heaman et al., 2015). Certain structural barriers such as
insurance/financial constraints, as well as childcare and
transportation problems have also been associated with
inadequate or no prenatal care (Maureen I. Heaman et al.,
2015). Poor patient-provider interaction such as ineffective
communication or negative interactions with pregnant
women from racial/ethnic minorities is associated with
disparities in general health care, including perinatal health
care (Dahlem et al., 2015; A. Gadson et al., 2017; Lori et al.,
2010; Slaughter-Acey et al., 2013). More specifically,

research documents that previous negative experiences and
mistrust in medical providers that some African American
women have experienced can lead to a contentious
relationship with the healthcare system and can have a
detrimental effect on maternal health outcomes that could
have been prevented with adequate prenatal care (Shahin et
al., 2020).
Intensive prenatal care research at the state and county
levels that details which mothers are less likely to receive
prenatal care has the potential to reveal valuable information
that could be used to inform county, state, and national
efforts. A lack of widespread research in this area and thus
lack of targeted health care efforts may contribute to the
incidence of poor birth outcomes in maternal and infant
mortality that many states see. Because of this possibility,
the present study serves to add to such a body of research as
an in-depth investigation specific to the lack of prenatal care
and their birth outcomes at the state level.
Published studies on prenatal care that have focused on the
state of Georgia indicate that a maldistribution of
obstetricians exists among the urban and rural areas of
Georgia and that within Georgia, even if a woman has better
spatial access to prenatal care this is not associated with her
having an adequate number of prenatal care visits (Pinto et
al., 2016; Yin, 2017). Currently, there is no formal
publication of an analysis of the demographics of Georgia
women who have given live birth without having received
prenatal care. Nor does a published study exist which
examines birth outcomes of the infants born to Georgia
mothers who had no prenatal care. Therefore, the current
study sought to investigate the following research questions:
1) What are the characteristics of women who gave birth to
a live infant in Georgia in 2015 and 2016, but did not
receive prenatal care? and 2) Is rural residency among
women who did not receive prenatal care in Georgia in 2015
and 2016 associated with higher rates of preterm birth? We
test the null hypothesis that rates of preterm birth among
infants born in 2015 and 2016 to mothers who did not
receive prenatal care do not differ between mothers who live
in non-rural and rural counties in Georgia.
METHODS
Institutional Review Board Approval
Georgia State University’s Institutional Review Board
approved this research (IRB number: H18285) on January 3,
2018.
Participants/Setting
For the present study, 2015 to 2016 combined data on
women who did not receive prenatal care and their infants
were obtained from the Georgia Department of Public
Health (GADPH), where all vital records (birth and death
records) in the state of Georgia are housed. The information
a mother provides on a birth worksheet is used to complete
and file the official birth certificate of every infant born in

Georgia. All new mothers are asked to complete the birth
worksheet before being discharged from the birthing facility
and administrative staff may assist the mothers in
completing the worksheet. The same worksheet is provided
across all birthing facilities in Georgia. In the section of the
birth worksheet, Mother Stats II, a mother indicates the date
of her first prenatal visit or may select “No Prenatal Care,”
or “Unknown” (Out of Institution Birth Packet, 2021).
The GADPH dataset used for this study contains compiled
birth worksheet and birth certificate data on 7,602 live births
to women who reported no prenatal care. Data obtained
from the GADPH that was derived from each birth
worksheet includes: mother’s age, race/ethnicity, highest
educational level, county of residence, funding source for
the medical costs associated with delivery, and number of
previous pregnancies (including previous terminations of
pregnancy). Data obtained from the GADPH that was
derived from each infant’s birth certificate includes:
birthweight, gestational age at birth, and the mode of
delivery. Since the birth worksheet data is used to complete
the birth certificate, there is some overlap in the information
provided in these two documents (e.g., mother’s age and
race). For the purposes of this study, the data for each
mother comes from the birth worksheet and the data for her
infant comes from the birth certificate.
A separate web-based system, the Online Analytical
Statistical Information System (OASIS), provides statistics
on all live births in Georgia. For this study, data from
OASIS was used to present only state-wide data for the
following information for live births: mother’s age, race,
ethnicity, county of residence, and the following state-wide
data for their infants: low birthweight (LBW), very low
birthweight (VLBW), and premature birth rates.
Independent Variables
Age
Mother’s age was categorized as less than 19 years old,
20-24 years old, 25-29 years old, 30-34 years old and 35 and
older.
Race
Mother’s race was categorized into White, Black or African
American, Asian, American Indian/Alaska Native, Native
Hawaiian/Pacific Islander, and Multiracial.
Ethnicity
Mother’s ethnicity was either Hispanic/Latina or
non-Hispanic/Latina.
Education
Education level was categorized as: 8th grade or less; 9th to
12th grade, no degree; High school diploma or General
Education Degree (GED); Some college, no degree;
Associate degree; Bachelor’s degree; Master’s degree; and
Doctoral degree.
Residence
Mother’s residence county was indicated by her reported
ZIP code. The designation of rural (less than 35,000

residents) and non-rural counties (more than 35,000
residents) in Georgia replicates that of the OASIS database.
Gravida
The gravida variable is the mother’s number of previous
pregnancies (including the infant used in the present study).
For this study, gravida is based on the mother’s self-report
on the birth worksheet of previous pregnancies, including
any previous terminations or losses of pregnancy.
OASIS data was used to provide a state-level perspective of
birth data in Georgia based on the variables of mother’s age,
race, ethnicity, and county of residence in Georgia.
Dependent Variables
Premature birth
Premature birth was determined using the infant’s recorded
weeks of gestation. For this study, births that occurred
before 37 weeks gestation are classified as a preterm birth .
Gestational age data is reported on the infant’s birth
certificate and for mothers with no prenatal care, it is based
on the mother’s self-report of her last menstrual period
(LMP) and/or physical assessment of the infant by a
clinician at birth (Committee on Obstetric Practice et al.,
2017).
Birthweight
In this study, a low birthweight (LBW) infant is defined as
the infant weighing less than 2,500 grams at birth and a very
low birthweight (VLBW) infant is defined as the infant
weighing less than 1,500 grams at birth (Cutland et al.,
2017).
Method/route of delivery
The routes of delivery were vaginal or Cesarean. Some
vaginal birth methods reported were spontaneous or assisted
with the use of forceps or vacuum.
Other Variables
Funding source for delivery
The funding source for delivery includes the insurance
coverage type or payment method the mother reports using
to cover the costs associated with delivering her infant.
Statistical Analyses
All statistical analyses were conducted in SAS (9.4).
Descriptive statistics, more specifically prevalence and
rates, were generated to assess the characteristics of women
who gave live birth but received no prenatal care. Odds
ratios were calculated to measure the association between
rural residence and the outcome of preterm birth while
controlling for confounding factors that were identified
through bivariate analyses and confounders previously
documented in prenatal care literature. The reference group
used in the calculation of odds ratios were mothers who
reside in non-rural ZIP codes in the state of Georgia.
Statistical significance was tested at p=0.05.

RESULTS
From 2015 to 2016 there were a total of 261,273 live births
in Georgia, of which 2.91% were from mothers who
received no prenatal care. Of these infants, 21.53% were
born preterm, 12.12% were LBW and 5.34% were VLBW.
Table 1 lists the descriptive statistics for the independent,
dependent, and control variables among the study
population of no prenatal care mothers, and these variables
among the population of all mothers in Georgia. Table 2
lists the descriptive statistics of the birth outcomes of
preterm birth, LBW, and VLBW for the infants born to no
prenatal care mothers. Table 3 presents 2015 to 2016 birth
outcome data for overall Georgia births. Table 4 presents the
unadjusted and adjusted odds ratio estimates for the
bivariate and multivariate analyses of residence (rural vs.
non-rural) and the outcome of preterm birth.
Table 1 shows that in 2015 and 2016 African American
women had the highest percentage of births in the no
prenatal care population at 46.37% (45.24 – 47.50) while
representing 34.48% of the overall births in Georgia within
that time frame. Hispanic or Latina mothers comprised
23.06% (22.12 – 24.02) of the no prenatal care population
while representing 13.66% in the overall Georgia births. The
education level of most mothers in the no prenatal care
population, at 35.20% (34.13 – 36.29), were those who
obtained their high school diploma or GED. Medicaid was
identified as the payment source for the hospital expenses
for 59.91% (58.79 – 61.01) of the mothers who did not
receive prenatal care. For mode of delivery, 28.27% (27.26
– 29.30) of the no prenatal care mothers had a Cesarean
birth.
Table 2 contains the within-group percentages (commonly
called row percentages) of the mothers who did not receive
prenatal care as it relates to the birth outcomes of preterm
birth, LBW, and VLBW infants. Percentages across rows do
not equal 100% because these values represent the
prevalence of a birth outcome within a certain group (see
Footnote of Table 2 for further explanation). Mothers in the
19 years and younger age group had the highest percentages
of their births preterm at 24.19% (21.60 – 26.78). These
mothers also had the highest percentages of the birth
outcomes of LBW at 13.8% (11.61 – 14.60) and VLBW at
6.19% (4.73 – 7.65). For race, African American mothers
had more than double the number of preterm births 26.92%
(25.46 – 28.39) than Asian mothers who had the lowest
percentage of preterm births at 7.41% (4.77 – 10.05).
Among births to African American mothers, these births
have the highest proportion of LBW infants at 15.89%
(14.68 – 17.09) and VLBW infants at 8.06% (7.16 – 8.96)
compared to other races of mothers. For education, mothers
whose highest education level was 9th to 12th grade with no
high school degree had the highest percentage of LBW
infants at 24.94% (22.82 – 27.05). VLBW infants were
highest in the high school diploma/GED education level
category of mothers.

Blue Cross Blue Shield, a commercial insurance company,
was the payment method used for 48% (28.42 – 67.58) of
preterm births. Blue Cross Blue Shield was also the
payment method used for the highest proportion of LBW
and VLBW infants. Most preterm infants born to no
prenatal care mothers were delivered vaginally (a combined
percentage of 55.99%). All gravida values show similar

rates of preterm birth with mothers having 6 or more
reported pregnancies or terminations having the highest
percentage of preterm births at 26.81% (23.72 – 29.91). In
the no prenatal care population, 23.86% (21.04 – 26.68) of
the births to non-rural mothers were preterm births and
21.53% (20.25 – 22.21) of the births to rural mothers were
preterm.

Table 1
Sociodemographic variables of mothers in Georgia who gave birth to a live infant in and received no prenatal care and those for
all mothers in Georgia, 2015 – 2016.
Variable (% Unknown)

No Prenatal Care Mothers, % (CI)

All Mothers, %*

Non-rural

88.48 (87.74 – 89.19)

84.61

Rural

11.52 (10.81 – 12.26)

15.39

≤ 19

13.81 (13.04 – 14.61)

6.59

20-24

25.16 (24.19 – 26.14)

23.65

25-29

24.59 (23.62 – 25.57)

29.15

30-34

19.60 (18.71 – 20.51)

25.34

≥ 35

16.84 (16.00 – 17.70)

15.27

White

44.09 (42.97 – 45.22)

57.06

Black or African American

46.37 (45.24 – 47.50)

34.48

Asian

4.97 (4.49 – 5.49)

4.51

American Indian/Alaska Native

0.22 (0.13 – 0.36)

0.17

Native Hawaiian/Pacific Islander

0.58 (0.42 – 0.78)

0.16

Multiracial

2.00 (1.70 – 2.34)

2.32

Not Hispanic or Latino

76.15 (75.18 – 77.11)

85.03

Hispanic or Latino

23.06 (22.12 – 24.02)

13.66

Residence (0%)

Age (0%)

Race (1.76%)

Ethnicity (0.79%)

Education (2.87%)
8th grade or less

14.04 (13.26 – 14.84)

9th to 12th grade, no degree

21.10 (20.19 – 22.03)

High school diploma or GED

35.20 (34.13 – 36.29)

Some college, no degree

13.92 (13.15 – 14.72)

**

Associate degree

3.67 (3.26 – 4.12)

Bachelor’s degree

6.63 (6.08 – 7.21)

Master’s degree

1.95 (1.65 – 2.28)

Doctoral degree

0.63 (0.47 – 0.84)

Funding Source (0.86%)
Medicaid Managed Care

1.01 (0.80 – 1.26)

Blue Cross Blue Shield

0.33 (0.21 – 0.49)

Tricare

1.46 (1.20 – 1.76)

Medicaid

59.91 (58.79 – 61.01)

Commercial Insurance

11.83 (11.11 – 12.57)

Other/Non-specified managed care

0.01 (0.00 – 0.07)

Other Government Assistance

0.51 (0.37 – 0.70)

Other

4.56 (4.11 – 5.06)

Self-Pay
PeachCare

**

19.11 (18.23 – 20.02)
0.41 (0.28 – 0.58)

Delivery Method (0.20%)
Vaginal/Spontaneous

70.02 (68.98 – 71.05)

Vaginal/Forceps

0.26 (0.16 – 0.41)

Vaginal/Vacuum

1.25 (1.01 – 1.53)

Cesarean

**

28.27 (27.26 – 29.30)

Gravida (2.50%)
1

27.43 (26.43 – 28.45)

2

22.05 (21.12 – 23.00)

3

17.98 (17.12 – 18.86)

4

12.30 (11.57 – 13.06)

5

7.39 (6.81 – 8.00)

6

10.35 (9.68 – 11.06)

Note: *No confidence intervals computed due to lack of data
**No data available in OASIS

**

Table 2
Birth outcomes of preterm birth, low birthweight, and very low birthweight infants born in 2015 and 2016 among mothers who
did not receive prenatal care stratified by sociodemographic variables. Row percentages are presented
Birth outcome
Variable name
Preterm Birth* (%)

Low Birthweight (%)

Very low Birthweight (%)

Non-Rural

21.23 (20.25 – 22.21)

12.79 (10.57 – 15.00)

6.39 (4.77 – 8.01)

Rural

23.86 (21.04 – 26.68)

12.03 (11.25 – 12.81)

5.20 (4.67 – 5.73)

≤ 19

24.19 (21.60 – 26.78)

13.81 (11.72 – 15.90)

6.19 (4.73 – 7.65)

20-24

22.95 (21.06 – 24.83)

13.12 (11.61 – 14.60)

5.49 (4.47 – 6.51)

25-29

19.05 (17.27 – 20.83)

10.70 (9.30 – 12.10)

5.03 (4.04 – 6.02)

30-34

19.93 (17.90 – 21.96)

11.01 (9.42 – 12.60)

4.97 (3.86 – 6.07)

≥ 35

22.73 (20.44 – 25.03)

12.58 (10.76 – 14.39)

5.31 (4.08 – 6.54)

White

17.66 (16.37 – 18.95)

9.13 (8.15 – 10.10)

3.07 (2.49 – 3.66)

Black or African American

26.92 (25.46 – 28.39) †

15.89 (14.68 – 17.09)

8.06 (7.16 – 8.96)

Asian

7.41 (4.77 – 10.05)

6.08 (3.69 – 8.49)

1.32 (0.17 – 2.47)

American Indian/Alaska Native

17.65 (0.00 – 35.77)

23.53 (3.37 – 4.37)

0.00

Native Hawaiian/Pacific Islander

20.25 (8.54 – 32.40)

4.55 (0.00 – 10.70)

6.82 (0.00 – 14.27)

Multiracial

21.05 (14.57 – 27.53)

10.53 (5.65 – 15.41)

5.26 (1.71 – 8.81)

Not Hispanic or Latino

23.58 (22.49 – 24.67)

13.58 (12.70 – 14.46)

6.20 (5.58 – 6.82)

Hispanic or Latino

15.06 (13.39 – 16.73)

7.47 (6.24 – 8.70)

2.57 (1.83 – 3.31)

8th grade or less

13.50 (11.45 – 15.55)

6.37 (4.91 – 7.84)

2.06 (1.21 – 2.91)

9th to 12th grade, no degree

24.94 (22.82 – 27.05)

14.40 (12.68 – 16.12)

5.42 (4.32 – 6.53)

High school diploma or GED

23.77 (22.15 – 25.38)

14.05 (12.73 – 15.37)

6.35 (5.43 – 7.28)

Some college, no degree

23.82 (21.25 – 26.39)

13.42 (11.37 – 15.48)

5.77 (4.36 – 7.17)

Associate degree

16.49 (12.13 –20.84)

10.04 (6.51 – 13.56)

5.38 (2.73 – 8.02)

Bachelor’s degree

15.08 (11.96 – 18.20)

7.14 (4.89 – 9.39)

4.96 (3.06 – 6.86)

Master’s degree

10.14 (5.27 – 15.00)

3.38 (0.47 – 6.29)

2.70 (0.09 – 5.32)

Doctoral degree

10.42 (1.77 – 19.06)

4.17 (0.00 – 9.82)

4.17 (0.00 – 9.82)

35.06 (24.41 – 45.72)

20.78 (11.72 – 29.54)

7.79 (1.81 – 13.78)

Residence

Age

Race

Ethnicity

Education

Funding Source
Medicaid Managed Care

Blue Cross Blue Shield

48.00 (28.42 – 67.58)

20.00 (4.32 – 3.57)

16.00 (1.63 – 30.37)

Tricare

23.42 (15.54 – 31.30)

11.71 (5.73 – 17.69)

7.21 (2.40 – 12.02)

Medicaid

21.65 (20.46 – 22.85)

12.93 (11.96 – 13.91)

5.64 (4.97 – 6.31)

Commercial Insurance

17.80 (15.30 – 20.30)

9.45 (7.54 – 11.37)

4.89 (3.48 – 6.30)

Other/Non-specified managed
care

100.00

0.00

100.00

Other Government Assistance

15.38 (4.06 – 26.71)

5.13 (0.00 – 12.05)

5.13 (0.00 – 12.05)

Other

23.92 (19.43 – 28.41)

12.39 (8.93 – 15.86)

3.17 (1.33 – 5.01)

Self-Pay

21.27 (19.16 – 23.37)

10.67 (9.08 – 12.25)

4.47 (3.41 – 5.54)

PeachCare

32.26 (15.80 – 48.71)

19.35 (5.45 – 33.26)

9.68 (0.00 – 20.08)

Vaginal/Spontaneous

18.88 (17.83 – 19.93)

10.69 (9.86 – 11.52)

4.38 (3.83 – 4.93)

Vaginal/Forceps

15.00 (0.00 – 30.65)

5.00 (0.06 – 14.55)

0.00

Vaginal/Vacuum

22.11 (13.76 – 30.45)

10.53 (4.36 – 16.73)

0.00

Cesarean

28.11 (26.21 – 30.01)

15.77 (14.23 – 17.32)

8.05 (6.90 – 9.20)

1

21.29 (19.54 – 23.05)

13.29 (11.83 – 14.74)

6.09 (5.06 – 7.12)

2

19.81 (17.90 – 21.72)

10.98 (9.48 – 12.48)

4.89 (3.86 – 5.93)

3

22.09 (19.89 – 24.29)

12.73 (10.96 – 14.50)

4.83 (3.69 – 5.96)

4

20.21 (17.64 – 22.79)

9.09 (7.25 – 10.93)

4.60 (3.26 – 5.94)

5

23.67 (20.15 – 27.18)

11.03 (8.44 – 13.62)

6.76 (4.69 – 8.84)

6 or greater

26.81 (23.72 – 29.91)

16.01 (13.45 – 18.57)

5.46 (3.88 – 7.05)

Delivery Method

Parity

Note: *Preterm birth (a birth before 37 weeks gestation) is generally based on ultrasound dating data that is acquired in the first or second trimester of pregnancy.
This data is not captured when a mother does not have prenatal care. In those cases, the obstetric age at birth is based on the mother’s self-report of her LMP
and/or physical assessment of the infant at birth.
† The row percentage value of 26.92 (25.46 – 28.39) is interpreted as among all births to Black/African American mothers in the no prenatal care
population, 26.92% of those births were preterm births.

Table 3
No prenatal care births and all Georgia births for the years 2015 and 2016 stratified by selected birth outcomes

Birth outcome
LBW
VLBW
Preterm
C-section rate

2015
No prenatal care
births (%)
11.4
5.3
21.5
27.6

2016
All Georgia
births (%)
9.0
1.8
10.8
33.6

No prenatal care
births (%)
12.7
5.4
21.6
28.9

All Georgia births
(%)
9.8
1.9
11.2
33.8

Table 4
Results of the bivariate and multivariate regression analysis for the association between preterm birth and rural residence, 2015 –
2016

Variable
Preterm birth (2.75%)
No preterm birth (8.77%)

Unadjusted Odds Ratio
Estimate
(95% CI)

p-value

Adjusted Odds
Ratio Estimate
(95% CI)

p-valu
e

1.163 (0.985 – 1.372)
1.00 Referent

0.0754

1.177 (0.966 –
1.354)
1.00 Referent

0.0564
*

Note: *Adjusted based on bivariate analyses and the presence of confounders in the literature. Preterm birth was adjusted for the following confounders: age, race,
and education level. *Significant relationships at p<0.05 are starred

DISCUSSION
In our study we found that mothers most commonly linked
with receiving no prenatal care in Georgia are women aged
20 to 24 years old, of African American/Black race, and
with no high school diploma (Feijen-de Jong et al., 2012; A.
Gadson et al., 2017). Multivariable regression analysis
results in this study are consistent with previous reports that
confounding, or outlying factors, exist in the residence and
preterm birth relationship where in the present study these
include the variables of age, race, and education level (Yin,
2017). The findings also coincide with previous research
associating sociodemographic factors such as a mother’s
age, education level, and race with increased risk of adverse
birth outcomes such as preterm birth (Mazul et al., 2017;
Yan, 2017). Recalling that these birth outcomes can be
monitored and managed on a regular basis with adequate
prenatal care, it is likely that the sociodemographic factors
leading to adverse birth outcomes also have an effect on the
likelihood of receiving adequate prenatal care. This study
found that the rate of LBW infants born to African
American mothers in Georgia who received no prenatal care
are more than four times the overall rate in Georgia. Women
of African American race have been highlighted as a
specific group with lower rates of utilization of prenatal
care, particularly for intensive utilization of care (Alexander
et al., 2002; Feijen-de Jong et al., 2012; A. Gadson et al.,

2017), which supports the fact that lack of prenatal care can
lead to poor birth outcomes.
Thi
s study reveals that the no prenatal care births paid for by
Medicaid funding in Georgia does not involve the poorest
birth outcomes. The monetary expenditure for infants born
with the poor outcomes of either very preterm birth or
LBW/VLBW is high. Adequate care of these infants may
require a longer hospital stay, the performance of
complicated medical procedures, and the extended use of
health care resources and staff (Kowlessar et al., 2013), all
of which increase medical care costs for either the insurance
company or state that provides funding. In this study, more
than half of all preterm births to no prenatal care mothers
were paid for by Blue Cross Blue Shield of Georgia, a
commercial insurance company. The remaining half of no
prenatal care mothers used one of the various types of
Medicaid coverage, commercial insurance, or government
assistance. It has been shown that for low-income women
with continuous prenatal coverage, lack of a regular source
of care before pregnancy was a significant risk factor for
late entry into prenatal care (Braveman et al., 2000). These
women could have lacked a regular source of prenatal care
due to lack of insurance or being under-insured before
giving birth to their infant, but with Emergency Medicaid
available, Medicaid was likely to cover the costs of these
types of births.

An interesting finding from this study regarding Cesarean
deliveries is that among the no prenatal care mothers,
C-section rates were lower in that population compared to
Georgia’s overall C-section rates (Martin et al., 2018;
Martin et al., 2017).
The percentage of preterm births in this data set (21.50% in
2015 and 21.56% in 2016) is significantly higher than the
percentage of LBW infants (11.43% in 2015 and 12.72% in
2016) and VLBW infants (5.33% in 2015 and 5.35% in
2016) in this data set. For a mother who receives prenatal
care, a premature birth would be based on an ultrasound
reading that is generally acquired at or before the 20th week
of gestation, while a premature birth for a mother without
prenatal care is determined by less reliable last menstrual
period (LMP) report and/or physical assessment of the
infant (Committee on Obstetric Practice et al., 2017). The
discrepancy between preterm birth rates and infant
birthweights in the state of Georgia elucidates the utility of
prenatal care in providing accurate gestational dating.
Accurate dating of gestational age can have large
implications on many of the infant health indicators that the
state of Georgia uses to monitor its progress with maternal
and child healthcare efforts.
Limitations in this investigation include the lack of a
comparison population and thus the inability to make causal
inferences between the characteristics discovered in our
study population and the receipt of prenatal care or certain
infant birth outcomes. Not having a comparable population
to pair with the variables of interest in the no prenatal care
population of mothers limits our ability to make causal
inferences. Furthermore, limitations with the OASIS data
prevented the calculation of confidence intervals and thus
prevented potentially valuable analysis by way of
performing chi-squared testing within variable categories.
Finally, the inability to make causal inferences also stems
from the lack of randomization in this study. Since this
study is an observational study and not an experimental one,
any associations or relationships described in this
investigation are not causal relationships.
CONCLUSIONS
In conclusion, the purpose of this study was to obtain a
characterization of the women who gave birth to live infants
in Georgia in 2015 and 2016 without having received
prenatal care during their pregnancies. The other aim was to
test the hypothesis that there was no difference in preterm
birth rates among rural and non-rural mothers who did not
receive prenatal care. For there to be no statistically
significant difference or a large absolute difference between
preterm birth among rural and non-rural mothers not
receiving prenatal care, this points to factors beyond
residence in Georgia influencing a mother’s likelihood of
having a preterm birth. The authors fail to reject the
hypothesis that there is no difference in preterm birth rates

among rural and non-rural mothers. The results of this
investigation are similar to the findings of previous prenatal
care studies; that a woman’s receipt of prenatal care is
influenced by a variety of factors, especially
sociodemographic ones.
RECOMMENDATIONS AND FUTURE
IMPLICATIONS
Currently, prenatal care data in the OASIS data repository
combines mothers receiving late prenatal care with mothers
who received no prenatal care. Our first recommendation is
to separate these populations of mothers, as this study
reveals the value of investigating mother and infant
characteristics specific to the no prenatal care population.
The sociodemographic variables used in this study provide a
great starting point for comparing characteristics between no
prenatal care mothers and mothers who did receive prenatal
care.
Future research should exert caution when drawing
conclusions specific to preterm births and gestational age.
This study has shown the importance of taking into
consideration that when studying birth outcomes where
there has been no prenatal care (thus no dating ultrasound in
the first or second trimester of pregnancy), the complete
picture of gestational age is limited and may not be accurate.
Our findings suggest that birthweight may be a better proxy
for measuring adverse birth outcomes rather than preterm
birth.
Once prenatal care data specific to no prenatal care mothers
in Georgia is more robust, we recommend further subgroup
analysis on birth outcomes. The findings from this study
show that relevant subgroups include Georgia’s women who
are young (less than 20-24 years of age), African American,
living in urban counties, and enrolled in Medicaid. With
attention and funding directed to innovative efforts, these
populations may experience improved access to prenatal
care. Such efforts could include, but are not limited to,
offering group prenatal care options(Smith et al., 2020) and
making the delivery of prenatal care to Georgia women
more multidisciplinary by promoting the use midwives and
nurse midwives, community health workers (McCray et al.,
2020), physician assistants, and other allied health care
professionals in the prenatal portion of the perinatal
spectrum. Identifying subpopulations at risk can inform
policy makers and improve programs to better reach these
women (Reyes et al., 2021). With identification as the first
step, actionable change is a required next step in closing
gaps seen in health care delivery and outcomes.
Making the aforementioned adjustments to the way we
collect, analyze and present prenatal care data in Georgia
can provide the state with valuable information for
decision-making. Findings from studies such as these can be
used by the state of Georgia to implement targeted health

care efforts to the women living and giving birth in our
state.
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